Localization and activation of the ARF6 GTPase during cleavage furrow ingression and cytokinesis.
The ARF6 GTPase mediates cell shape changes in interphase cells through its effects on membrane cycling and actin remodeling. In this study, we focus our attention on the dynamics of cell division and present evidence supporting a novel role for ARF6 during cleavage furrow ingression and cytokinesis. We demonstrate that endogenous ARF6 redistributes during mitosis and concentrates near the cleavage furrow during telophase. Constitutively activated ARF6 localizes to the plasma membrane at the site of cleavage furrow ingression and midbody formation, and dominant negative ARF6 remains cytoplasmic. By using a novel pull-down assay for ARF6-GTP, we find an abrupt, but transient, increase in ARF6-GTP levels as cells progress through cytokinesis. Whereas high levels of expression of a GTPase-defective ARF6 mutant induce aberrant phenotypes in cells at cytokinesis, cells expressing low levels of ARF6 mutants do not display a significant mitotic delay or cytokinesis defect, presumably due to compensatory or redundant mechanisms that allow cytokinesis to proceed when the ARF6 GTPase cycle is disrupted. Finally, actin accumulation and phospholipid metabolism at the cleavage furrow are unchanged in cells expressing ARF6 mutants, suggesting that ARF6 may be involved in membrane remodeling during cytokinesis via effector pathways that are distinct from those operative in interphase cells.